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Xiates to a continuous 
This invention relates to <i 

bo-ing or cutting machine. 

. . xce6r«., to patent MO. «7.029 t«r. U 

a.scri.,. . rot.., too. . continuous ^rin, ^ 

oc cuttln, co^prisln, • c,«l.r .r»n,.a to ^ 

»ounte. on t« »cUin.. on. « "O" 
„o,<,e.. «ounte. on tn. crri.r. ,acn n-vin, = P>- »' 
.,™,trv cont,in.n, tn. «is of ~t.t«n oe t«. c.«i 

.ei„, »ountea fo. ~t in tn.t pl»., »^ — 
on t.e carrier for .ovin, tn. tool no.aer. in th.ic 

4.hat in use, the or each tool 
respective planes, so that, in use, 

noi..r »v.s to fro in a erection ~ " to »t . 
... «c»tric Of aai. a«i. «f -"ticn. - 
U ^„ tnan one tooi ^i«r. «c«.tric to on. ano^- 
«cor<.in, to «« inv»tlon th«:. I. prP'W^^ 
co„tin.<».. «r^« - ^Chin. havin, at a f 

^ »n.reof a rotary tooX head as a^cri^d 
„tat..t, ^t« on -^♦rein- 
furtnic provide. opera^. to «ert a forw^^ ^ 

thiuat on tne rotar, tool «... in aucn .anner that, »n 

p„a.t,r.ine. perio. of ti.. aft« «cn .nan,e;of recti 

tool .»l..r. .urin, o.ciii«ion tnereof. a.« 
p„.eter..n.a perlo. bein, i«s tn.n the ti.. interval 
.e„een aucceasive «»cn cWn,.. of .ir««°"- 

Por . better „„<..r.t.n.in, of tne Invention anO 
.o a„o- now tne a... »3V « -rrie. into .ff~t. reference 

no. .e ...e, wa, of .xa.ple. to tne acccpanyin, 
drawings, in which: 
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for causing a 
the rotary, tool head. 
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»rrow 2 by a shaft 3 on which the 

head xs fxxeo, -s L s m turn mounted on 

,-r>.c:r»p.ctive shafts b m x;u*.i 
wheels rotating on respectxv ^ ,^ g are arranged 

,-4^r« 6 The tool holders 6 are ai- ^ 
respective tool nolders 6. ^ 

, ^ecillating fashion on shafts 
to be driven in oscxUating tooether with the 

„ * « ^Arrier. The carrxer, together wx 
on supports 8 of a carrxer. , 1 

e4.itutes the rotary tool head 1. 
tool holders, constitutes o having 

Ooubie-acting Pistbn cylinder units 9 havi. 

cylinders With trunions 10 ar. — ^r---^^^^^ 

orts 6 to drive the tool holders 6 xn the 
in. the sup.or« . , . ^^^^^^^^ ^ ^^^j, 

.ec^ired osciUat^g -anner, a s^aft ^ ^ ^^^^^^ 

Of the W holders 6 V .^.^^d 

..llofth.as.ociatedun.^^-e^- 

driving connection -between the unit 

^ . hydraulic control .asse^Y j^^^ 

^er of control Circuits for .re j^^dy of the 

^ V4.- 9 is inouhted on the booy o^ 

Operation of the unit. 9. is , 

* mi ttinq machine. ™« 

continuous boring or oxttxng ^ ^ 

• • ^ to the hydraulic cont^l. ass^?:^. 

^t.tin. connection 14 ha ^ , ^,a.ing 

nected by fixed tubes 16 to the ^ ^^^^ ^ anii 

\ >,4.h receives tubes 18 mounted on the he 
part 17 vhich recexves 

to the cylinders of the unxts 9 , each 
connected to tne. ^ 
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of rotation. of the shaft 3 bearing the rotary tool head 1 
and are situated, in space, at equal distances from the 
latter. Likewise the shafts 10 and 12 are perpendicular 
to the shaft 3 and the tool holders each have a plane of 
symmetry which passes through the axis of rotation of the . . 
shaft 3, irrespective of the position of the tool holder 
as permitted by its oscillatory movement, and contains the 
rotation axis, of the shaft 5 on which the tool 4 turns 
fretily; •. 

A/tunnel 19, which has a toroidal working face 20 
is cut awaiy by fpiir tools 4. The period of oscillation of 
the tool holders 19 relitipn. to the speed of rotation of 
the head during noifmal pperaitlon; such 
,tnat, so long as .each tbpl holder contto^es to iik>ve In 
same diieptipii t»u^^ a half c^yclp of oscillation, cuts. 
Of subftiiiti^aiy.^^ 

:■ feiri''a'iir<^lai^^ 'i^ )cx^ An,v>R^ ^P^^^ 
',:ar4^em^^m^^^ ;dii^ly on of. rot«y,.l»^<ir 

^ ^rm'c:d,^^i6y^:. t^ :2p^ .^d ,t^ve top at the : ; 

.bPt;ti>iii'^^^ form a cut; oyer the section;,,: 

J2pb.t Of .ibhe i^^ to occupy 

. oyer the respectiye; spctio^i, it is shown in Pigure 1 as 
occupyihg the position furthest away from the axis of the 
shaft 3. Each -tool occupies this position at the moment 
when its osdillating direction is about to change from 

• outwardly to inwardly. 

47 100-6 



„„„e=t.a «.t. i.= .y-.u»c con«.l circuit. 

.,.,.Uc ou. «.l.ln, ...o„,. tu.es le. p.«« « - 

IS ..vln, c,o=,^ t.. .ot,tl„, co„„~^- »• 

Xt 1. tKe rod n Of th. piston ai -itni. t*e c,Xi««r 
It is the ro corresponalns tool 

. „.ur.. th. osclll^tln, «ove.ont of „ ' „ . 

* (not ..o^K — " 

Of tu..s le. to . .ou.le PU.P ».vln, - ^.s 
« resp.ctl«l, ..o» c,Una„s .e .rou^, in^o 
co^lctlon wl- c«^.rs » - ' " " 

tn. Piston n. T«.se t-o .K^ers 
*ff«tlv. cro....«tlo„" o-l., to th, 

ahl<* 1* ti>« . , 

"""^' "^T: 

: «^,^s.i.w *^ 3 . 

...,»t twt tw, .^M 

, Elsctro,liitea«t.irsi*'>'-V>9«<><^r^*''^ 

...h h.« t»6 op*ri.ting condltl<».S c6ntwU»« 
distributors esch have t»o » i^... 22, 

by a windii.9 28., are u. -direction 
_ .,„• 24 25 to control the oil now >> 

23 and the chambers 24, ^3 w 

" .,drauuc clro.lt. In on. operatln, condition o^^ 
aao. distributor 23 tne .ydraullc connections «t«« ^ 
t^snd and rl,Ht-..nd channels are as indicated b, t.e 
arrows 30 wHereas In tn. otn« operating condition tb 

Mons are as indicated by the arrows 37. 
hydraulic connections are as x 
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Thus, with reference to Figure 2 and in the first-mentioned 
operating condition, the rod 11 enters the cylindei? of the 
unit 9, in the direction of the arrow 29, . to move the — 
corresponding tool away from the axis of rotation of the 
head, under the effect of the oil under pressure, supplied 
to the Chamber 24 from the pump body 22, flowing through 
the distributor 28 in the direction of the arrow 30 and ■ 
passing iii the tube 16 in 'the direction of the arrow 31 
to entfer the chamber 24 • At the sairae time oil is dis- 
charged from the chamber 25 to pass via the right-hand 
distributor in Figure 2 to the inlet side of the pump 
body 23 firdm where it is pumped back to an oil tank 32 
which is subjected to a pressure of the order of one. bar* 
The puMp body 22 in turn takes its supply, of oil from the 
* tajnk .32, throtjgh a central tube 33 and a non-return valve 
34i .and /also : t a tube 35 and the distributor 28. 

Apprdpfr'i^te arrows show the oil f low direction ♦ Other non- 
reiui#n:;;i^^ ahdypjressure lijoiters 36. complete the hydraulic 
circiiiiii the tubes^ shoVm iJi d^ lines being used fpr 
the •^i:4y«^ging^ .wbra 

in?^heii^^ Ciohditions, 1^^^ 21 and,,>o4 

ll^^moye Jti^.^the l Figure 2,^ the oil flow dir^ctioiis j vi 

in, ^he A tubes 1^^^ and 35 being reversed b^^ operation of the 
ciroait being similar to that when the distributors are in 
their first-mentioned operating conditions, and also being 
readily apparent from Figure 2. Thus, such operation will 
not be further described. 

By regulating the pump discharge, the theoretical - 
time of an outgoing or return stroke of the piston 21 of 
the unit 9 is regulated at a value T. By means of a time- 
ly 47ia06 
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switch device (not shown), the simultaneous reversing 
of the distributors 28 of the tool' carrier assembly 6 
is effected at intervals of time To = T + t,, t being a 
very short time in relation to T and being, more specifically, 
of the order of one second wnich enables synchronisation 
of the oscillating of all the tool, holders to be ensureid, 
the rods 11 being blocked during the time t by. means of 
the pistons? 21 abutting in each case against one of tvro 
rings 38 respectively positioned at the ends of the cylinder 

of the associated unit 9, whereas the pumps discharge at 
that ihstarit through their pressure limit ers 36 • 

The time-switch device controls the operatibh 
<jf the distributors 28 by means of a cohtact switch 
equipped with one contact for each tool holder 6 to be coa^ 
trolled, the contact switch being of the open or cloa&l type* 
Each contact switdi dohtrbis respfectiyely the d€H^ergising 
arid supplying of the windings 28a of ^e distrlbutbM 
assi^^d to the hydraulic corit circuit of a dlffer&i^^'p ' 
one of the tool holders so as to select toe osciliating ' 
direction of the tool holders, the ones whose cUts cover ' 
•the two innermost sections 20c, 20^^ moving putwardiy^ 
direction of -arrows 39c, 39d when the ones who^e cuts to^^ 
the two outenhost sections 20a, 26b are moving inwardly in - 
the direction of the arrows 30a, 39b and vice versa for 
the other direction Of tool holder movement (see Figure I). 
Actually, for practical considerations, it is to be noted 
that the oscillation of the tool holders bearing the tools 
which foxrm cuts over the sections 20a, 20b should be syn- 
chronised in such manner that the two tool holders concerned 
move inwardly together and outwardly together. 

8 ^^looe 



variations it ^^^^^^^ ^varaulic control 
circuit are possible. Thus, double.pu^ps «ith axial 
• reversing of the oil flow being 
pistons can be used, reversing 

A«n the plate of this pump. In the 
effected by reversing the piai; 

•«^.ons 21 equipped with a double rod are 
case where pistons 21 eqmpH 

. sin^l- ^ 1 

■ .n. Hoia«, to osciUate. :.lter„.ti,.X,. ^ 

effe.*^ by "eW-nical r^v«.l«, ^ , ..a.^'i- 

» , «r alrectlY kv rV»er.ing the alrefitlon of 

cal invertoj: or airecT^xy 

roftibn Of th. *rlvo «tor of th. f^. ^ 

Siho sp^ of rotation of th, rot«y ■ . , 

v^et^^^w^i^*"--^:^ ■ 

i*£S, «h,t-»t.ta.M..-« account th, .inarti^ «.'.; 

■..i^rsii^i^i^-^ ^nufacturc «.d Inral-tion 

. '?'?r^ ' ''^'^ '^Wi^ .ocd of tha rot«, tool, haad ao as . 

the toil i. »o.i«9 allhat outxartly or 
.nu.r<llv. lo tafce Uito account tha yari ^„ 

" . „ . „, the rocka in the scound to 

^re particularly th. hardnaaa of the roc ^ ^ 

.e bored, the pitch of the iuhstanti.lly .pr..l «t can 

e tea to the »r. required h, -ifv-. 
..e pu„ps in the hydraulic circuits aaaociated with the 

it hut the ^intaihin, of the cuttin, pitch -hich 
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in turn depends on the ratio between the rotating speed 
of the rotary tool hPad and the oscillation frequency of 
the tool holders is not critical. In fact, since the speed 
of head rotation is practically constant while the oscilla- 
tion frequency of the tool holders is adjustable, strict 
synchronising of these two movements is not obtained and 
it will generally be possible to employ independent drive 
means for rotating . the head and oscillating the tool hold- 
ers. 

Heferrinc to Figure 3, an hydrualic pump 40 having 
an adjustable discharge of Q litres per second, is driven iii 
the direction of the arrow 41 by an electric drive motor 42 
and discharges into a hydraulic accumulator 43 whose inf la- ' 
tion pressure is greatejc than that necessary for periodic- 
ally advancing thfe rotary tool head into the working face 
of the tunnel during boring or cutting. A single hydraulic 
distributor 45 Electrically controlled by a winding 4Sa and 
normally cipsed is mounted betwe^h the accumulator 43 and 
the cylinders of thrust Jacks 44, these cylinders being 
mounted between the structure of the machine bearing the 
rotary head 1 and parts of the/machine Which are fixed re-' 
latlve to the base of the tunnel during each advancement • 
Of the rotary head into the working face. ' 

At each. change in direction of oscillation, of 
the tool holders, the time switch device for controlling . 
the required change of direction by means of the four- 
channel electro-distributors 28 also controls, by means of 
time delay relays, the opening of the single distributor 45 
during a time which is of course, less than the time of a 
half oscillation of the tool holders and which is adjust- 
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able between two and four seconds, enabling all of the 
oil accumulated in the accumulotor 43 during the closed 
condition of the distributor 45 to pass into the cylinders 
of the thrust jacks. 44, and thus ensuring the progressive 
advancement of the rotary cutting head in stages. 

Thus, at each change of oscillation direction 
of the tool holders, the machine advances a certain dis- 
tance which is dependent simultaneously on the magnitude 
of the time T in which the tool holders undergo a half- 
oscillation and also on the selected Value of the adjust- 
able discharge « of the pump 40. 

In the case of a cutting machine, the forward 
thrust on the rotary head may be produced by means of tracks 
on which the machine is mounted, these latter being driven 
by a hydraulic motor, and the advancement in stages of th6 
rotary head is t-hen! obtained by supplying the hydraulic 
motor with oil from the accumulator 43 during the period o£ 
■ discharge of the Jatter. 

The hydraulic control system sho%m in Figure 3 is. 
equipped with a general oil tank 46 at which the various 
hydraulic branches of the control systeb, equipped, -moreoyet, 
with pressure limiters 47 and 48, noh-retum valves 
49 and SO and stop cocks 51 used for isolating the accumu- 
lator 43, end. 

With the machine described, after each forward 
thrust on the head and before the next reversal of tool 
holder direction, a substantially constant torque is required 
to effect oscillation of the tool holders. 

471005 



..e Claims defining U'l^^^ are as follows:- 
1. A continuous boring or cutting machine 

hiving at a forward end. thereof a rotary tool head 
comprising a carrier rotatably mounted on the machine 
and one or more tool holders, mounted on the carrier, 
each having a plane of symmetry containing the axis 
of rotation of the carrier and being mounted for . 
movement in that plane, and means for moving the or each 
tool holder in their respective planes so that, in use. 
the or each tool holder moves to and fro in a direction 
so as to cut a Kerf eccentric of said axis of rotation, 
and When ther^ is more thaa.one tool holder, eccentric 
to one another, the machine further including means 
operable to exert a forward thrust on the. rotary topi 
head in such a manner th.t. in u.e, the th*^»V«^ 
means is operative foi. a pifedeter«i.^<^.P?r^P<* time 
after each change of directibn pf :^^:^ hblde^ during 
oscillation thereof, said predetermine Period ; , 

less th^n the time interval betwe^ sHccessive ««h Chang^ 
of direction. 

2^ ^ A machine acco«Jing ^ c^^^ 

thrust exerting means cbmprises hydraulic mea^^ 

3. A machine according to claim 2, wherein said 

hydraulic means incorporates hydraulic thrust Jacks for 
exerting a forward thrust on the rot^y tool head. 
4 A machine according to claim 3. wherein said 

hydraulic means further includes a hydraulic accumulator 
arranged ih use. to accumulate fluid when said hydraulic 
„eans is inoperative and to discharge accumulated fluid 
into the cylinders of the thrust iacKs when said hydraulic 

12 471006 
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means is operative. 



5, A machine according to claim 4, wherein said 

accumulator is provided with an electrically operated 
hydraulic distributor arranged to control discharge 
of said accumulator, 

6« A machine according to any preceding claim,:, 

wherein the means for moving the tool holders 
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incorporates double-acting pis't^n cylinder units mounted 
on the head and arranged to oscillate respective ones of 
the topi holders, and hydraulic control circuits mounted 
on the machine and each hydraulically connected, by 
means of a common rotating bonnection, to a different 
said piston cylinder unit, each control circuit having 
a hydraulic double pump for supplying, in use, oil to the 
associated piston cylinder unit and hydraulic electrodist- 
ributor means energisable to control, ±n use, the supply 
of oil to said unit. 

i, A machine according to claim 6, wherein the 

,..xtm riJiJ7Trv^-n the tool holders further in«>rPO»t«s 
a contact switch having contacts, each arranged to energise 
and de-energise a different said electrodistrlbutor means, 
and a time swit«d» devibe . arranged to control l>ei:iodically 
operation of said contacts. 

8,. A machlJie according to claiiis 7, Wh«» :app^^^ 

. tp .cl«Ltm .5 wherein the ^e?trically pperated hydrai»lic 
diatriisutor Is provided with tim^rf-ay relays «<1 th« 
tiine switch device is arranged to supply the tlrte: delay 
relays, to energise sk4 hydraulic d^^^^^ 
ously with controlling operation of, said contacts. . 
9. A continuous boring or cutting machine substan- 

tially as hereinbefore described with reference to and as 
illustrated in the accompanying dravflngs. 

Dated: July 10, 1975. 

PHILLIPS ORMONDE AND FITZPATRICK 
Attorneys for : _..„„„ 
union INDUSTRIELLE BLANZY-OUEST 
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